Salt-dependent increase in triterpenoids is reversible upon transfer to fresh water in mangrove plants Kandelia candel and Bruguiera gymnorrhiza.
This study examined the salinity dependence of triterpenoid content and triterpenoid synthase gene expression in mangrove plants, Kandelia candel and Bruguiera gymnorrhiza (Rhizophoraceae) after long-term exposure to salinity and subsequent re-adaptation. Seedlings of the two mangrove species grown in varying salt concentrations for 4 months were divided into two treatment groups and grown for another 4 months, one group continued under the respective saline condition and the other in fresh water for re-adaptation. The total content of triterpenoids increased with increasing salinity in roots and leaves of K. candel, but only in roots in B. gymnorrhiza. This increase was reversed to a variable extent, depending on the species and organ, after transfer to fresh water. In contrast, the total content of phytosterols showed no correlation with salinity throughout the experiment. The increase in total triterpenoids was accompanied by an up-regulation of several triterpenoid synthase genes: KcMS, a multifunctional triterpenoid synthase, in roots and leaves of K. candel and BgLUS, a lupeol synthase, and BgbAS, a β-amyrin synthase, in roots of B. gymnorrhiza. The expression of root KcCAS, a cycloartenol synthase, which is involved in phytosterol biosynthesis, was not modulated by the salinity conditions but decreased with increasing salinity in leaves, followed by the restoration to the initial level after transfer to fresh water. The concentrations of individual triterpenoids, but not of phytosterols, in the roots positively correlated with the salinity. These results reinforced the importance of triterpenoids in the adaptation of mangroves to withstand salt and/or water stress.